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Introduction
In sub-Saharan Africa (SSA), new HIV infections among adolescent girls and young women (AGYW, ages [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] remain exceptionally high [1] [2] [3] . For example, in South Africa and Zimbabwe, HIV incidence in AGYW is four times higher and twice as high, respectively, as in men of the same age [2] . Additionally, AGYW in SSA tend to acquire HIV infection at a much earlier age compared to their male peers [3] [4] [5] [6] . Although the cause of this vulnerability has not been fully elucidated, it is now well-recognized that it is compounded by a range of biological, social and structural factors [2, 3, [6] [7] [8] [9] .
In addition to the recognition that more effective prevention interventions for AGYW are urgently needed, there is consensus that these must be founded on a better understanding of the range of factors associated with HIV infection in these populations [1] [2] [3] 6] . Indeed, one factor that most likely explains SSA AGYW's vulnerability is having sexual relationships with men who are at least five years older than them, and who may have recently acquired HIV or who are already living with HIV but are not on antiretroviral therapy (ART) [3, 5, 10 ]. An indepth understanding of the drivers of this partnering pattern, and learning more about these male-female partnerships, is critical for addressing the prevention needs of AGYW [3, 6] .
There is currently scant literature on sexual behaviors and male-female partnerships of HIV positive AGYW in SSA in general and Zimbabwe, in particular. We report on a qualitative study that explored in-depth sexual behavior experiences and characteristics of malefemale partnerships among sexually active HIV positive AGYW in Zimbabwe. Study findings could inform HIV prevention and treatment interventions for AGYW and their male sexual partners.
Methods

Design and setting
This qualitative study was a follow on to a quantitative survey that was conducted with 360 HIV positive AGYW (15-24 years old) recruited from four health facilities offering antiretroviral therapy (ART) and elimination of mother-to-child transmission (EMTCT) services to HIV positive AGYW in Harare, Zimbabwe's capital city, and in two rural facilities in Mazowe district, Mashonaland Central Province. HIV positive AGYW attending these facilities receive ART and adherence support as set out in the prevailing Ministry of Health and Child Care (MoHCC) guidelines [11] . As per MoHCC guidelines, after ART initiation, AGYW are seen monthly, with CD4 monitoring at 6 monthly intervals. Although routine viral load testing was adopted by MoHCC in 2010 and scale-up began in 2012 [12] , the MoHCC is currently only able to provide targeted rather than universal viral load testing [13] . We selected Mazowe among rural areas because it is one of the DREAMS (Determined, Resilient, Empowered, AIDS-free, Mentored, and Safe) focus sites. DREAMS is a public-private partnership that aims to reduce HIV infections among AGYW in 10 SSA countries (Zimbabwe included) through a multipronged approach that includes national campaigns, access to combination prevention, the engagement of men, integration of HIV services into sexual and reproductive services, and efforts to keep girls in school [3] . The quantitative survey sought to characterize male sexual partners and sexual behaviors of sexually active HIV positive AGYW (15-24 years old) in Zimbabwe who became infected either perinatally or through sex. AGYW were recruited into the study if they were aware of their HIV positive status (status confirmed by clinic record and/or enrollment in ART or EMTCT program), and sexually active (had penetrative sex within the last 12 months). This qualitative study explored in-depth, issues that emerged from the quantitative survey. Between October and November 2016, we conducted in-depth interviews with a predetermined number of HIV positive AGYW (n = 28) after informed consent. Purposive sampling ensured a balance between two age groups (16-19 and 20-24 years) as well as place of residence (urban rural). No one declined to take part in the study. The qualitative study sample (n = 28) was deemed sufficient to achieve theme saturation.
Data collection, processing and analysis
The in-depth interviews took place in a private room or space in all recruiting facilities, and were facilitated by four trained female researchers who had previously administered the quantitative survey. Discussions were informed by a topic guide (S1 File). All discussions were held in Shona, the respondents' language. All discussions were audio-recorded; hand-written notes were taken as back-up. The discussions lasted approximately 1 hour. As per Medical Research Council of Zimbabwe (MRCZ) requirements, each participant was reimbursed US$5 for their time and effort.
Audio-recorded data were transcribed and translated verbatim into English. Interview summaries were then written for each in-depth interview and used to come up with a provisional coding framework. A quarter of the in-depth interviews (n = 7) were then independently coded by two different researchers using the coding framework. Discrepancies were resolved through discussion until consensus was reached. Any additional codes identified from the first set of transcripts were added to the coding framework. Transcripts were entered into NVivo (QSR International, Melbourne, Australia), a qualitative data storage and retrieval program. Transcripts were then coded using the modified coding framework; care was taken to identify any additionally emerging codes. Codes were grouped and emerging themes were then identified using thematic analysis [14] .
Ethical considerations
Ethics approval was given by MRCZ (A/2076) and The John Snow Incorporated Institutional Review Board (#16-033). Written informed consent, including for audio recording, was obtained from all respondents prior to their participation in the study. Additionally, all respondents below the age of 18 provided written informed assent in addition to caregiver consent. Confidentiality assurances were given during the assent/consent process. Names and other personal identifiers were removed from transcripts before they were analyzed. Table 1 shows participant characteristics by age category. Twenty-eight in-depth interviews were conducted with HIV positive AGYW (n = 14 urban, n = 14 rural). Half of the participants were 16-19 years old. Among 16-19 year-olds, an equal number perceived that they had either acquired HIV through sex or perinatally. The proportion reporting perinatal rather than sexual infection was, however, higher among 20-24 year-olds (57.1% vs. 35.7%, respectively). Respondents aged 20-24 years also reported a higher number of lifetime sex partners, with one participant estimating a total 20 males. Below, we present the main themes that emerged from discussions with respondents.
Results
Participant characteristics
Perceived HIV transmitter, awareness of status and vulnerability
Ten of the 11 AGYW who were reportedly infected through sex thought they had acquired HIV from their husbands or romantic partners. A young woman stated, 'I got HIV from my husband because he was once married to a certain woman' (rural 21 year-old). Another said, 'I got it [HIV] when I slept [had sex] with the father of my child' (rural 16 year-old). Consistent with quantitative data, in-depth interviews indicated that the age difference between respondents and their husbands or boyfriends was at least 5 years.
A
quarter of respondents reported only becoming aware of their HIV status through HIV testing conducted during antenatal care (ANC). 'I went to "register for ANC". That is when I was tested and told I had HIV' (rural 17 year-old). For some, awareness of HIV status happened quite late into the pregnancy. 'When I knew I had HIV...I went to the hospital when I was pregnant with my second baby. I was 6 months pregnant. I didn't know I was positive. When I went to the antenatal clinic that is when I was told I was positive [HIV]' (rural 23 year-old).
Orphanhood and ill-treatment heightened adolescent girls' vulnerability. An adolescent described circumstances leading to her first sex. 'When I first had sex, I was 13 Respondents however articulated the consequences of not disclosing one's status to a male partner including the difficulty of taking ART. '...A problem will arise when she now wants to take her medication [HIV] yet she never disclosed' (urban 19 year-old). Divorce was also cited as an ultimate consequence of non disclosure. 'Most of the time for one to divorce, the husband would have known that she is HIV positive yet she never disclosed to him fearing that she will lose him. He will find out through the grapevine. People will tell him, "The woman you are with is positive‴ (urban 24 year-old). A few reported disclosing their status to avoid future squabbles.
'...You would have weighed the options. Probably you would have gone through certain experiences where you did not disclose and the end result was not so good. So you will just decide to disclose to avoid problems in the future' (urban 23 year-old).
Descriptions and perceptions of male sexual partners
Overall, respondents described two types of male partners: those older (''sugar daddies'') and younger. The former were described as men at least 35 years old. 'He [sugar daddy] is much older and can be the same age as your own father' (rural 23 year-old). Unlike younger men (<35 years), older men (!35 years) were considered affluent individuals with lots of money, high-paying jobs, cars and businesses. An adolescent girl drew parallels between the two types of men. Sugar daddy will take you out for surprises like buying you clothes and so on. A younger man usually does not have much money and so he can only do what is worth $2 (USD). For instance, he may buy you "chicken slice" (piece of chicken from fast food outlet). He can't buy you expensive clothes but the sugar daddy buys expensive clothes in addition to paying one's rent. He does everything' (urban 16 year-old).
Due to their relative affluence and hence spending capabilities ("buying power"), older men were naturally attractive to AGYW. Additionally, relationships with older men were sometimes driven by peer pressure. 
'If I am in a relationship with a big guy, I will tell my friends, "These days I am going out with so and so and he is doing this and that for me. You see this weave on my head? He paid for it. You see these shoes? He is the one who bought them' (rural 20 yearold).
Nature and characteristics of relationships
HIV risk perception
Evident in most respondents' accounts was a general low HIV risk perception, which was largely due to poor HIV knowledge. For example, most AGYW assumed that healthy-looking males could not be HIV positive. 'By merely looking at him, nothing seemed to show that he was not healthy..
.I did not get a chance to get tested with him (for HIV) to know his status at that time' (rural 23 year-old). Others thought that even though a man was HIV positive, one could not easily contract HIV from him. 'It depends on how long they have been sleeping [having sex] because there is a certain number of times...You can't get HIV from sleeping with him just once'
(urban 24 year-old). Yet other respondents reported having unprotected sex (sometimes repeatedly) with men they thought or knew were engaging in risky sexual behavior. In most cases this was due to economically driven desperation.
Interestingly, all respondents (including those that reported heterosexual HIV acquisition) felt that compared to older men, younger men had a lower HIV risk. '...He [sugar daddy] has many girlfriends so the adolescent girl will get HIV from him. She might get it from a younger guy but the chances are very slim' (urban 17 year-old). Paradoxically, those that reportedly acquired HIV through sex cited their husbands or romantic partners-males much younger than the supposed sugar daddies-as sources of their infection. This is once again, testimony to the AGYW's low HIV risk perception. 
Violence to AGYW
Discussion
This study explored sexual behavior experiences and characteristics of male-female partnerships among sexually active HIV positive AGYW.
Accounts of AGYW who reported being infected through sex suggested that they had acquired HIV from their husbands or romantic partners. These findings show once again, that early marriage is a risk factor for HIV acquisition among females in sub-Saharan Africa [15, 16] . Interventions such as DREAMS which aim to keep girls in school [3] , thereby averting early marriages should continue to be prioritized. Interventions need to especially target vulnerable AGYW including orphans. Additionally, AGYW perceived men below 35 years of age to pose less HIV risk compared to their older counterparts. Even though our study showed that AGYW have low HIV risk perception with younger partners, other studies have shown that having a partner five years or older increases one's risk of having sex with an HIV positive man by three times [17] . AGYW need to be taught that a five year age difference between them and their sexual partner is an enough HIV risk factor [3, 5, 10, 17, 18] .
Although AGYW perceived HIV risk to be higher in older men, they still had unprotected sex with them suggesting that economic incentives outweighed HIV risk. Moreover, some respondents reported sexual relationships with men they thought or knew had high HIV risk due to economic reasons. These findings not only highlight AGYW's vulnerability but also the fact that economically empowering this group of women should indeed be prioritized as part of the HIV combination prevention package [19] . Evident in most accounts was the persistent lack of empowerment in condom negotiation among AGYW-despite many years of programming for condoms. Over and above intensifying interventions to engender risk perception among AGYW, initiatives need to expand access to and promote female-controlled HIV prevention efforts such as vaginal microbicide ring [20] and pre-exposure prophylaxis [21] .
A quantitative survey among the same study participants showed that mean age of learning HIV status was 17 years. This was corroborated by qualitative findings which indicated that most 18-24 year-olds became aware of their status when they were at least 17 years old and already sexually active. Given the benefits of early access to HIV services, innovative approaches such as HIV self-testing, currently being scaled-up in SSA [22, 23] , need to be intensified as they have the potential for getting large numbers of adolescents to test for HIV. Additionally, interventions should emphasize the need for especially AGYW to access HIV counseling and testing services before both marriage and conception. Further, AGYW mentioned that they generally do not disclose their HIV positive status to their male sexual partners. Given the potential individual and public health benefits associated with HIV disclosure including improved engagement in care [24] [25] [26] and reduced levels of unprotected sexual activity [25, 27, 28] , interventions need to encourage and empower HIV positive individuals to disclose to their sexual partners [29] . However, a key consideration will be how to ensure the disclosure process does not result in undesirable consequences.
AGYW reported high levels of violence. As in the rest of SSA, pervasive gender norms and behaviors, coupled with suboptimal knowledge, are the key drivers of sexual and gender-based violence whilst the latter is in itself a key driver of the HIV epidemic [3, 30, 31] . The need to tackle gender-based violence can therefore never be overemphasized. Voluntary medical male circumcision (VMMC) programs, currently being implemented in over a dozen African countries for HIV prevention, provide a unique opportunity to promote positive masculinity and specifically address issues related to gender-based violence and rape [32] . Furthermore, since study findings suggested that men generally have unprotected sex with or without knowledge of their female partners' HIV positive status, interventions targeting men should continue to promote risk-reduction interventions targeting men including condom use, HIV testing services and VMMC.
In conclusion, this qualitative study adds to the scant literature on sexual behaviors and male-female partnerships of HIV positive AGYW in SSA. It enabled an in-depth understanding of the context within which some of the issues identified earlier (through quantitative survey) occurred. Understanding context is key to identification and development of specific interventions. That there was some concordance between quantitative and qualitative findings increases our confidence in the latter's veracity. However, as with all reported data, our findings are potentially prone to social desirability bias-the tendency to provide responses thought to be more favorable or acceptable as opposed to being reflective of true thoughts or feelings [33] . Additionally, we did not interview male partners of AGYW due to concerns around possible accidental HIV status disclosure and other harms. Nonetheless, we believe that the information we obtained is still useful for informing intervention and prevention activities for AGYW and their male sexual partners. Lastly, study findings point to the need for social behavioral research that explores gender power relations and cultural norms as these have a big influence on sexual relationships, gender-based violence and HIV status disclosure. 
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